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LIGHT EMITTING DIODE PACKAGE AND LIGHT EMITTING DIODE 
SYSTEM HAVING AT LEAST TWO HEAT SINKS 



Technical Field 

The present invention relates to a light emitting diode package and a light 
emitting diode system, and more particularly, to a high power light emitting diode 
package using a light emitting diode die as a light source, and a light emitting diode 
system having the high power light emitting diode package. 



Background Art 

Recently, it is on the rise to use a light emitting diode (LED) as a light source. 
More than several thousands lumina of luminous power are, generally, required to use 
the light emitting diode as a light source for specific applications such as illumination. 

15 The luminous power of the light emitting diode is substantially proportional to input 
power. Therefore, high luminous power is obtained by increasing the electric power 
inputted to the light emitting diode. However, the increase of the input power raises 
also the junction temperature of the light emitting diode. The increase of the junction 
temperature of the light emitting diode causes the loss of photometric efficiency which 

20 represents the conversion rate of input energy into visible light. As a result, power 
consumption increases considerably. Therefore, it is required to prevent the increase 
of the junction temperature of the light emitting diode due to the increase of input power. 
For the purpose, it is proposed a light emitting diode package in which the light emitting 
diode is attached on a heat sink, and the heat generated from the light emitting diode is 

25 dissipated through the heat sink. 

The light emitting diode package (hereinafter, LED package) employing the 
heat sink is disclosed in US Patent No.6,274,924 Bl, entitled "Surface Mountable LED 
Package" from Carey et al. 

Fig. 1 is a perspective view illustrating the LED package 100 disclosed in the 

30 United States Patent No. 6,274,924 Bl . 

Referring to Fig. 1, a heat sink 103 is placed into an insert-molded lead frame 
101. The lead frame 101 is a plastic material molded around a metal frame. The heat 
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sink 103 may include a reflector cup 113. A light emitting diode (LED) die 105 is 
mounted directly or indirectly via a thermally conducting submount 109 to the heat sink 
103. Bonding wires(not shown) extend to the metal lead terminals 111 on the lead 
frame 101 from the LED die 105 and the submount 109. The lead frame 101 is 
5 electrically and thermally isolated from the heat sink 103. In addition, an optical lens 
107 may be added to the package. 

As a result, the LED die 105 is maintained at a low junction temperature 
because the LED die 105 is thermally coupled on the heat sink 103. Therefore, it is 
possible to obtain high luminous power since relatively high input power can be 

1 0 supplied to the LED die 1 05. 

However, using only one LED die limits the increase of the luminous power. 
To overcome such a limitation, it is necessary for a plurality of LED dies to be mounted 
in one LED package. However, mounting a plurality of LED dies to one heat sink 103 
limits an electrical connecting scheme. That is, the electrical connecting scheme of the 

15 plurality of LED dies with the heat sink 103 and the lead terminals is limited. Further, 
in order to assure uniformity of emitted light, it is necessary for the plurality of LED 
dies, which have the same structure and emit the same wavelength of light, to be 
mounted on the LED package. However, in the case that the plurality of LED dies, 
which have the same structure and emit the same wavelength of light, are mounted on 

20 one heat sink 103, the input current for driving the LED dies considerably increases 
since all the LED dies are connected in parallel. 

An additional submount may be used for preventing the increase of the input 
current and emitting uniform light. However, use of the submount complicates 
fabrication processes of the LED package and increases manufacturing cost thereof. 

25 Meantime, it is required to provide a high power LED package capable of 

embodying polychromatic lights adapted to meet a variety of applications. An LED die, 
generally, emits a single wavelength of light. Therefore, LED dies emitting a variety of 
wavelengths of light should be mounted in one LED package in order to embody the 
polychromatic lights. Also, the LED dies emitting the various wavelengths of light 

30 should be driven respectively. For the purpose, it is needed to control the power 
supplied to each of the LED dies. 
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Disclosure of the Invention 

Therefore, an object of the present invention is to provide an LED package in 
which a plurality of LED dies are mounted and which can secure high luminous power, 
without a submount. 

5 It is another object of this invention to provide an LED package capable of 

mounting LED dies having the same structure and emitting the same wavelength of 
light, and capable of emitting uniform light. 

It is a further object of this invention to provide a high power LED package 
capable of embodying polychromatic lights. 

10 It is still another object of this invention to provide a high power LED system 

capable of embodying polychromatic lights. 

In order to achieve the above objects, an embodiment of the present invention 
provides an LED package having at least two heat sinks. The LED package according 
to the embodiment of the present invention comprises a main body, at least two lead 

15 terminals fixed to the main body, and at least two heat sinks of electrically and 
thermally conductive materials. The at least two heat sinks are separated from each 
other and fixed to the main body. Thus, at least one LED die can be mounted on 
upper surfaces of the at least two heat sinks. As a result, a plurality of LED dies can 
be mounted in one LED package, thereby making sure of high luminous power. 

20 The main body may be formed of a thermoplastic material using a injection 

molding technique. And, the main body may be formed along with the lead terminals 
and the heat sinks in a single body using a insert molding technique. 

Each of the at least two heat sinks may also have a reflective surface extended 
from the upper surface thereof. The at least two heat sinks having the reflective 

25 surfaces are appropriately arranged to reflect the light emitted from the LED die out of 
the LED package. As a result, the luminous power emitted toward specific direction is 
increased. 

According to another embodiment of the present invention, the at least two lead 
terminals comprise a pair of lead terminals to be electrically connected to an external 
30 power source. Further, the at least two heat sinks may be a pair of heat sinks. At 
least one LED die is mounted on upper surfaces of the at least two heat sinks. The at 
least one LED die is electrically and directly connected to the heat sinks via a surface of 
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the die. The LED dies may be arranged such that at least one LED die is located on 
each of the at least two heat sinks. In addition, a lens attached to the main body 
encloses the at least one LED die. Further, the lens may include an optically 
transparent material contacted with the at least one LED die. The optically transparent 
5 material may be an optically transparent epoxy or silicone. The optically transparent 
material protects the at least one LED die. The optically transparent material may 
contain a light diffusing material. 

Meantime, a fluorescent material converting the wavelength of light emitted 
from the at least one LED die, may be distributed over the at least one LED die. The 

10 fluorescent material may be distributed directly on the at least one LED die, or 
distributed within the optically transparent material. Thus, it is possible to change the 
light emitted from the at least one LED die into another light having predetermined 
wavelengths, in particular, white light. 

In addition, bonding wires may electrically connect the at least two lead 

15 terminals, the at least two heat sinks and the at least one LED die. Then, the at least 
one LED die is electrically and directly connected to at least one of the bonding wires 
through another surface of the LED die. As a result, the at least one LED die is 
electrically connected to the at least one bonding wire and the heat sink to which the die 
is mounted. Thus, as a power source is coupled to the at least two lead terminals, the 

20 electric power can be supplied to the at least one LED die. 

According to another embodiment of the present invention, at least one LED 
die is located on each of the at least two heat sinks. The LED dies comprise LED dies 
emitting different wavelengths of light each other. 

Further, the lead terminals may include lead terminals electrically connected to 

25 the at least two heat sinks respectively, and a common lead terminal electrically 
connected to all of the at least two heat sinks. Accordingly, it is possible for power 
sources to be placed between the common lead terminal and each of the lead terminals 
which are electrically connected to the at least two heat sinks respectively. Thus, the 
LED dies mounted on the at least two heat sinks can be separately driven by turning on 

30 or off the respective power sources. Thus, it is possible to embody polychromatic 
lights. 

Further, the LED dies may include LED dies emitting a first wavelength of light, 
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a second wavelength of light and a third wavelength of light, respectively. The first, 
the second and the third wavelengths may be red, green and blue wavelengths, 
respectively. Thus, it is possible to embody seven colors of light by turning on or off 
the respective power sources connected to the LED dies. Further, by controlling the 
5 power inputted to each of the LED dies, instead of turning on or off the power source, it 
is possible to embody even more colors of light. 

Meantime, an additional heat sink may be arranged along with the at least two 
heat sinks. A zener diode is mounted on the additional heat sink. The zener diode 
allows the LED package to be maintained in a constant voltage, thereby protecting the 
1 0 LED package from static electricity or over current. 

Brief Description of the Drawings 

The above objects, other features and advantages of the present invention will 
become more apparent by describing the preferred embodiment thereof with reference 
15 to the accompanying drawings, in which: 

Fig. 1 is a perspective view illustrating the LED package of the prior art. 

Fig. 2 is a perspective view illustrating the LED package according to a first 
embodiment of the present invention. 

Fig. 3 is a plan view illustrating the LED package of Fig. 2. 
20 Fig. 4 is a cross sectional view illustrating the LED package of Fig. 2. 

Fig. 5 is a perspective view illustrating the LED package mounting LED dies 
according to the first embodiment of the present invention. 

Fig. 6 is a perspective view illustrating the LED package according to a second 
embodiment of the present invention. 
25 Fig. 7 is an exploded perspective view illustrating the LED package of Fig. 6. 

Fig. 8 is a cross sectional view illustrating the LED package of Fig. 6. 

Fig. 9 is a bottom perspective view illustrating a main body of the LED package 
of Fig. 6. 

Fig. 10 is a plan view illustrating an LED package according to the second 
30 embodiment of the present invention. 

Fig. 11 is a perspective view illustrating an LED package according to a third 
embodiment according to the present invention. 
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(A list of reference numerals) 

1,31,71: main body, 3,35: septum or septa, 

5, 51, 111: lead terminals, 7, 7a, 7b, 41, 81, 103: heat sink(s) 

5 9, 43 : reflective surfaces, 1 1 , 49: bonding wires, 

13, 47a, 47b, 47c, 105: LED die(s), 

15, 23, 63, 107: lens, 21, 61, 100: LED package, 

33: heat- sink receiving recesses, 
37: lead-terminal receiving grooves, 
10 38: heat-sink binding grooves, 39: lead terminal holes, 

45: lower portions of heat sinks, 52: inner portions of lead terminals, 
54: outer portions of lead terminals, 83: additional heat sink, 
85 : zener diode, 101: lead frame, 

109: submount, 113: reflector cup 

15 

Best Mode for Carrying Out the Invention 

Reference will now be made in detail to preferred embodiments of the present 
invention, examples of which are illustrated in the accompanying drawings. 
FIRST EMBODIMENT 

20 Fig. 2 is a perspective view illustrating the LED package according to the first 

embodiment of the present invention, and Fig. 3 and Fig. 4 are a plan view and a cross 
sectional view illustrating the LED package of Fig. 2, respectively. 

Referring to Fig. 2 to Fig. 4, at least two lead terminals 5 and at least two heat 
sinks 7 are fixed to a main body 1. The at least two lead terminals 5 comprise a pair of 

25 lead terminals 5 electrically coupled to a power source. And the at least two heat sinks 
7 may be a pair. 

The main body 1 may be formed by injection molding a plastic resin such as 
poly carbonate(PC), PCABS, PPA, nylon, polyethyleneterephthalate(PET), 
polybutyleneterephthalate(PBT), or amodel. The main body 1 may be formed in a 
30 single body along with at least a septum 3 which electrically isolate the at least two heat 
sinks 7. In addition, the main body 1 may be attached to the lead terminals 5 and the m 
least two heat sinks 7 using an insert-molding technique. 



6 



WO 2004/107461 



) 

PCT/KR2004/001153 



The at least two heat sinks 7 may be slugs, and each having an upper surface for 
mounting LED dies. Each of the at least two heat sinks 7 may also have a reflective 
surface 9 extended from the upper surface thereof. The at least two heat sinks 7 
having the reflective surface 9 are appropriately arranged to gather the light emitted 
5 from the LED dies efficiently. The at least two heat sinks 7 are formed of electrically 
and thermally conductive materials. For example, the at least two heat sinks 7 may be 
formed of copper(Cu), gold, silver(Ag), silicon carbide(SiC) or aluminum(Al). Since 
each of the at least two heat sinks 7 is conductive, each of the heat sinks 7 may be used 
as an electrode of the LED die and electrically connected to the lead terminals 5 through 

10 bonding wires. The at least two heat sinks 7 are separated from each other. The at 
least two heat sinks 7 may be separated by the at least a septum 3 formed in a single 
body along with the main body 1 . Although the two heat sinks 7a, 7b separated from 
each other are shown in Fig. 2 to Fig. 4, the heat sinks 7 may include much more 
number of heat sinks. In addition, the lower surface of each of the heat sinks 7 may 

15 have a relatively wide width compared with the upper surface thereof to promote 
thermal relief. 

A pair of the lead terminals 5 is electrically connected to an external power 
source. Therefore, each of the lead terminals 5 may have a curved shape suitable to be 
mounted on a printed circuit board (PCB) and others, as shown in Fig. 2 to Fig. 4. 

20 Although Fig. 2 to Fig. 4 show a pair of lead terminals 5, additional lead terminals (not 
shown) may be fixed to the main body 1. The additional lead terminals may be 
thermally connected to the at least two heat sinks 7 to promote thermal relief. Also, 
the additional lead terminals may be connected to the printed circuit board and others to 
support the LED package safely. 

25 Fig. 5 is a perspective view illustrating the LED package in which the LED dies 

are mounted. 

Referring to Fig. 5, LED dies 13 are mounted on each of the at least two heat 
sinks 7a, 7b. Each of the LED dies 13 is electrically and directly connected to the heat 
sinks 7 via a surface of the LED die. That is, the surface of each of the LED dies 13 is 
30 contacted with the upper surface of the heat sink 7 without any submount. The number 
of the LED dies attached on each of the at least two heat sinks 7 may be varied with a 
desired purpose. And, various kinds of the LED dies 13 may be selected according to 
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the desired purpose. However, it is preferable that the LED dies 13 having the same 
structure are mounted in one package to make sure of uniformity of emitted light and 
simplify fabrication processes of the LED package. Also, the LED dies 13 may be 
arranged symmetrically each other to make sure of uniformity of emitted light. 
5 Bonding wires 1 1 electrically connect the pair of lead terminals 5, the at least 

two heat sinks 7 and the LED dies 13. Then, each of the LED dies 13 may be 
electrically connected to at least one of the bonding wires 13 through another surface of 
the LED die. As a result, each of the LED dies 13 is electrically connected to the at 
least one bonding wire 1 1 and the heat sink 7 mounting it. Thus, a power source may 

10 be coupled to the pair of lead terminals to supply electric power to the LED dies. 
Meantime, the LED dies 13 mounted on the same heat sinks 7 are connected in parallel, 
while the LED dies 13 mounted on different heat sinks 7 respectively are connected in 
series. As a result, the connection of the LED dies 13 may be constituted in 
combination with in parallel and series between the pair of the lead terminals. A 

15 variety of manners connecting the bonding wires 11 are possible, and it is possible to 
connect the bonding wires 11 such that the input current driving the LED dies 13 can be 
decreased relatively. 

Meantime, a lens 15 is attached to the main body 1 to enclose the LED dies 13. 
The lens 15 may have a variety of shapes according to its applications. Further, the 

20 lens 15 may include an optically transparent material directly contacted with the LED 
dies 13. The optically transparent material may be an transparent epoxy or silicone, 
and contain an additive such as an diffusing material, an fluorescent material and so on. 
The difiusing material prevents the bonding wires 11 and LED dies 13 from appearing 
on the outside, while the fluorescent material converts a wavelength of light emitted 

25 from the LED dies 13. And the fluorescent material may be distributed directly on the 
LED dies 13. The desired wavelengths of light is emitted to outside by appropriately 
selecting the fluorescent material. For example, the fluorescent material may be a 
material including at least one element selected from the group consisting of Ca, Sr, Ba 
and O, and at least one element selected from the group consisting of Al, O and Si, and 

30 activated by an element (Eu) of cerium group. 

According to the first embodiment of the present invention, the LED package 
having high luminous power is provided employing at least two heat sinks 7 and 
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mounting a plurality of LED dies 13 in one LED package. 
SECOND EMBODIMENT 

Fig. 6 is a perspective view illustrating an LED package 21 according to the 
second embodiment of the present invention. And Fig. 7 and Fig. 8 are an exploded 
5 perspective view of the Fig. 6 and a cross sectional view of Fig. 6 without lens, 
respectively. Also, Fig. 9 is a bottom perspective view illustrating a main body of Fig. 
6. In the second embodiment, it is described in detail the LED package 21 having 
three heat sinks and four lead terminals. However, the numbers of the heat sinks and 
the lead terminals are not limited by the above. That is, it is possible for the LED 
10 package 21 to have two heat sinks and three lead terminals, and also the LED package 
21 may have much more numbers of heat sinks and lead terminals. 

In Fig. 6 to Fig. 9, lead terminals 51 and heat sinks 41 are fixed to a main body 
31, as described referring to Fig. 2 to Fig. 4. 

The main body 31 may be formed by injection molding a plastic resin, as 
15 described referring to Fig. 2 to Fig. 4. The main body 31 is formed in a single body 
along with septa 35 which electrically isolate the heat sinks 41. In addition, the main 
body 31 is attached to the lead terminals 51 and the heat sinks 41 using an insert- 
molding technique. The main body 31 may have heat-sink receiving recesses 33, and 
the heat-sink receiving recesses 33 may be separated by the septa 35. The receiving 
20 recesses 33 may be holes passing through the main body 3 1 , as shown in drawings. 

Lead-terminal receiving grooves 37 may be placed onto upper surface of the 
main body 31. The lead-terminal receiving grooves 37 may be arranged along the 
circumference direction of the main body 31, as shown in drawings. The lead 
terminals 51 are mounted to the lead-terminal receiving grooves 37, respectively. Lead 
25 terminal holes 39 passing through the side wall of the main body 31 may be connected 
to the lead-terminal receiving grooves 37, respectively. The lead terminals 51 mounted 
to the lead-terminal receiving grooves 37 project outside through the lead-terminal holes 
39. 

As shown in Fig. 9, recessed heat-sink binding grooves 38 are placed onto the 
30 lower surface of the main body 3 1 . The heat-sink binding grooves 3 8 may be arranged 
along the circumference direction of the main body 31. And, the heat-sink binding 
grooves 38 may be separated by the septa 35 from each other. Further, the heat-sink 
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binding grooves 38 are connected to the heat-sink receiving recesses 33, respectively. 

The heat sinks 41 are bound to the heat-sink binding grooves 38, and exposed 
toward the upper potion of the main body 31 through the heat-sink receiving recesses 33. 
In this case, lower portions 45 of the heat sinks 41 are bound to the heat-sink binding 
5 grooves 38. As described referring to Fig. 2 to Fig. 4, the heat sinks 41 may be slugs, 
each of which has upper surface for mounting LED dies 47a, 47b and 47c. Further, 
each of the heat sinks 41 may have a reflective surface 43 extended from the upper 
surface thereof, and is formed of an electrically and thermally conductive material, as 
described referring to Fig. 2 to Fig. 4. The lower surfaces of the heat sinks 41 have 

10 relatively wide widths compared with the upper surfaces on which the LED dies 47a, 
47b and 47c are mounted, thereby promoting thermal relief. Also, the lower surfaces 
of the heat sinks 41 may be exposed outside, as shown in Fig. 8, to promote thermal 
relief. Meantime, as described above, the heat sinks 41 are insert-molded using a 
molding technique, while forming the main body 3 1 . 

15 Each of the lead terminals 51 includes an inner portion 52 and an outer portion 

54. The inner portions 52 of the lead terminals 5 1 are mounted to the respective lead- 
terminal receiving grooves 37 of the main body 31, and may have hook shapes so as not 
to be detached from the main body 31. Compared to the inner portions 52, the outer 
portions 54 of the lead terminals 51 may have curved shapes suitable to be mounted on 

20 a printed circuit board and others. The outer portions 54 of the lead terminals 51 are 
exposed outside passing through the lead-terminal holes 39 of the main body 31. 
Meantime, as described above, the lead terminals 51 are insert-molded using a molding 
technique, while forming the main body 3 1 . 

The LED dies 47a, 47b and 47c are mounted on the heat sinks 41. As shown 

25 in Fig. 6 to Fig. 8, the LED dies 47a, 47b and 47c may be one by one mounted on the 
heat sinks 41. However, the number of the LED dies mounted on each of the heat 
sinks 41 is not limited by the above, and much more number of the LED dies may be 
mounted on each of the heat sinks 41. The LED dies 47a, 47b and 47c include LED 
dies emitting the different wavelengths of light each other. That is, the LED dies 47a, 

30 47b and 47c may include a first group emitting a first wavelength of light, a second 
group emitting a second wavelength of light and a third group emitting a third 
wavelength of light. The first, second and third wavelengths may be red, green and 

10 
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blue wavelengths, respectively. In addition, the first, second and third groups may be 
mounted on the heat sinks 41, respectively. For the convenience of description, the 
heat sinks 41 on which the first, second and third groups are mounted, are defined as a 
first heat sink, a second heat sink and a third heat sink, respectively. The LED package 
5 embodying polychromatic light using the LED dies 47a, 47b and 47c, are described 
referring to Fig. 10. 

Fig. 10 is a plan view illustrating the LED package 21 with bonding wires 
connected according to the second embodiment of the present invention. 

Referring to Fig. 10, the heat sinks 41, the lead terminals 51 and the LED dies 

10 47a, 47b and 47c are connected by bonding wires 49. In this case, the first, second and 
third heat sinks 41 are electrically connected to the lead terminals 51, respectively. . For 
convenience of description, the lead terminals 5 1 connected to the first, second and third 
heat sinks 41 are defined as a first lead terminal, a second lead terminal and a third lead 
terminal, respectively. Meantime, the lead terminals 51 include a common lead 

15 terminal electrically connected to all of the first, second and third heat sinks 41, in 
addition to the first, second and third lead terminals. More concretely, a negative 
common lead terminal (-) is connected to the first, second and third heat sinks 41 
through the bonding wires 49, while positive lead terminals (+) are connected to the 
respective LED dies 47a, 47b and 47c through the bonding wires 49, as shown in Fig. 

20 10. Thus, the LED dies mounted on one heat sink may be connected to a power source 
different from that which is connected to the LED dies mounted on another heat sink. 
That is, three power sources may be connected between the common lead terminal and 
each of the first, second and third lead terminals. As a result, polychromatic lights 
from the LED package 21 may be embodied by controlling ON/OFF of the power 

25 sources. For example, when a power source between the first lead terminal and the 
common lead terminal is turned on, and the other power sources are turned off, the first 
group of light can be emitted. If the three power sources are turned on, all of the first, 
second and third groups of light can be emitted to embody white light. Meantime, 
much more number of colors can be embodied by controlling the amount of electric 

30 power supplied to the respective LED dies 47a, 47b and 47c, instead of controlling 
ON/OFF of the power sources. The amount of electric power supplied to the 
respective LED dies 47a, 47b and 47c can be controlled by controlling the amount of 
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currents or voltages supplied to the respective LED dies. A controller (not shown) 
may be connected to the LED package 21 to control ON/OFF of the power sources or 
control the electric power. Meantime, the heat sinks 41, the lead terminals 51 and the 
LED dies 47a, 47b and 47c can be connected by the bonding wires 49 in various 
5 connecting manners. 

Turning to Fig. 6 and Fig. 7, a lens 23 is attached to the main body 31 to 
enclose the LED dies 47a, 47b and 47c, as described referring to Fig. 5. The lens 23 
may have various shapes according to its applications, and include a transparent 
material directly contacted with the LED dies 47a, 47b and 47c, as described referring 
10 to Fig. 5. 

According to the second embodiment of the present invention, the 
polychromatic LED package having high luminous power is provided employing the at 
least two heat sinks 41 and mounting the plurality of LED dies 47a, 47b and 47c which 
are capable of emitting mutually different wavelengths of light in one LED package. 

15 THIRD EMBODIMENT 

Fig. 11 is a perspective view illustrating an LED package 61 according to the 
third embodiment according to the present invention. 

Referring to Fig. 11, the lead terminals 51 and heat sinks 81 are fixed to a main 
body 71, and the LED dies 47a, 47b and 47c are mounted on the heat sinks 81, as 

20 described referring to Fig. 6 to Fig. 9. However, the LED package 61 includes an 
additional heat sink 83, different from the LED package 21 of the second embodiment. 
Thus, heat-sink receiving recesses, heat-sink binding grooves and septa 75 of the main 
body 71 are arranged different from those shown in Fig. 6 to Fig. 9. That is, there are 
provided a receiving recess for receiving the additional heat sink 83 and a binding 

25 groove for binding the additional heat sink 83. 

A zener diode 85 is mounted on the additional heat sink 83. The zener diode 
85 allows the LED package 61 to be maintained in a constant voltage. Meantime, 
polychromatic lights from the LED package 61 may be embodied by appropriately 
connecting the lead terminals 51, the heat sinks 81, the LED dies 47a, 47b and 47c, and 

30 the zener diode 85 through bonding wires(not shown). As a result, by means of the 
zener diode 85, it is possible to protect the LED package 61 from static electricity or a 
sudden change in current, theieoy increasing the reliability of the products. 
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Industrial Applicability 

According to the embodiments of the present invention, the LED package 
having high luminous power is provided employing at least two heat sinks 7 and 
5 mounting the plurality of LED dies in one LED package without a submount. Further, 
by employing heat sinks of electrically conductive materials, there is provided an LED 
package which can be made by simplified fabrication processes. And further, it is 
possible to provide an LED package having high luminous power at relatively low input 
current since the heat sinks are separated from each other and thus the LED dies are 
10 connected each other in various connecting manners. Still further, it is possible to 
provide a high luminous power LED package which embodies polychromatic lights by 
mounting LED dies emitting different wavelengths of light each other in one LED 
package. 

15 



13 



) 

WO 2004/107461 



) 

PCT/KR2004/001153 



Claims 

1 . A high power light emitting diode package comprising: 
a main body; 

at least two lead terminals fixed to the main body; and 
5 at least two heat sinks of electrically and thermally conductive materials, the 

heat sinks being separated from each other and fixed to the main body. 

2. The package of claim 1, wherein each of the at least two heat sinks has a 
reflective surface extended from an upper surface thereof. 
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3. The package of claim 1, wherein the at least two heat sinks are a pair. 



4. The package of claim 3, further comprising: 

at least one light emitting diode die mounted on upper surfaces of the at least 
15 two heat sinks, the die being directly and electrically connected to the heat sinks 
through a surface of the die. 

5. The package of claim 4, further comprising: 

bonding wires electrically connecting the at least two lead terminals, the at least 
20 two heat sinks and the at least one light emitting diode die. 

6. The package of claim 4, further comprising: 

a lens attached to the main body, the lens enclosing the at least one light emitting 
diode die. 

25 

7. The package of claim 6, wherein the lens includes an optically transparent 
material which is directly contacted with the at least one light emitting diode die. 

8. The package of claim 4, further comprising: 

30 a fluorescent material converting the wavelength of light emitted from the at 

least one light emitting diode die. 
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9. The package of claim 1, further comprising: 

light emitting diode dies mounted on the respective heat sinks, the light emitting 
diode dies emitting different wavelengths of light. 

10. The package of claim 9, wherein the at least two lead terminals include: 
lead terminals electrically connected to the at least two heat sinks respectively; 

and 

a common lead terminal electrically connected to all of the at least two heat 

sinks. 

11. The package of claim 10, further comprising: 
an additional heat sink; and 

a zener diode mounted on the additional heat sink. 

12. The package of claim 9, wherein the light emitting diode dies include light 
emitting diode dies emitting a first wavelength of light, a second wavelength of light 
and a third wavelength of light, respectively. 

13. The package of claim 13, wherein the first wavelength, the second 
wavelength and the third wavelength are red wavelength, green wavelength and blue 
wavelength, respectively. 

14. Alight emitting diode system comprising: 

the light emitting diode package according to claim 10 or claim 11; and 
a controller for controlling the electric power supplied to the light emitting 
diode package, 

wherein the controller controls the amount of the current supplied to the 
respective heat sinks. 
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